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EVALUATION OF CURRENT METHODS FOR THE LOCAL
TREATMENT OF TINEA CAPITIS*
ALBERT M. KLIGMAN, PH.D., M.D.f AND W. WARD ANDERSON, M.D.
The epidemic of tinea capitis which began in the last decade has now involved
most of the major cities in the United States. This epidemic, caused by Micro-
sporum audouini, appears to be waning. Scalp ringworm caused by this organism
has been considered refractory to treatment by local methods, but the experience
of the United States Public Health Service in combatting a maj or epidemic in
Hagerstown, Maryland in 1944, has caused a revision of this concept (1). The
great majority of patients with Microsporum audouini scalp ringworm can be
cured by purely local methods. Since then many different fungistatic medica-
ments have been recommended (2—17). "Good" results are claimed for most of
them. The fungicides which seem to have gained the most favor are: (1) Sali-
cylanilid (5%); (2) Copper and zinc undecylenates (5—20%); (3) mixtures of
salicylanilid with undecylenic acid salts; and (4) tn-methyl cetyl ammonium
pentachiorphenate (TCAP) (4). The good results achieved by some with these
preparations have not been confirmed by others (3, 7, 12). Many investigators
consider that 45—55% of such patients may be "cured" within three to four
months by local measures. Up to 80 per cent may be cured when the therapy is
extended to eight months.
The studies to date unfortunately have not been adequately controlled. The
factors which require consideration in evaluating the effectiveness of various
medicaments have largely been ignored. The more important ones include:
(A) The possibility of spontaneous cure. Evidence is accumulating that the
disease does not persist indefinitely in the absence of treatment. Livingood and
Pillsbury (18), for instance, found that 27% of 105 individuals with non-inflam-
matory ringworm were cured spontaneously in three months to two years. In
the Detroit epidemic it was found that 70% of 129 cases of Microsporum au-
douini ringworm evidently underwent a spontaneous cure.' This was considered
a surprising finding.
(B) In a significant proportion of individuals there develops an inflammatory
scalp reaction varying from a folliculitis to a kerion (19). This is almost always
associated with the spontaneous involution of the disease. It may be considered
established that ringworm due to Microsporum audouini (a "human" type fun-
gus) may have inflammatory features and thus resemble the disease caused by
the so-called "animal" type fungi.
* From the Department of Dermatology and Syphilology, School of Medicine (Donald
M. Pillsbury, M.D., Director), University of Pennsylvania, Philadelphia, Pennsylvania.
t Senior Research Fellow, United States Public Health Service.
This study was supported in part by a grant from the Smith, Kline and French Labora-
tories.
Presented at the Eleventh Annual Meeting of the Society for Investigative Dermatology
in San Francisco, California, June 26, 1950.
1 Dr. Shaffer's discussion of J. Wilson's paper. Arch. Dermat. & Syph. 60: 348—355, 1949.
155
156 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
(C) Also there is evidence that the so-called fungistatic agents which have
been used for local treatment are relatively ineffective in killing the fungus in
infected hairs (20—22).
In view of these considerations, the failure to employ non-fungistatic bases
as a control in the evaluation of the various local medicaments, seriously com-
promises the validity of the reported results. Investigators have reported "sat-
isfactory" results with many different types of fungistatic agents and even with
medications lacking strong anti-fungal ingredients (23). Moreover, the time re-
quired for cure has been extremely variable. It should not require 10 months to
kill the causal fungus in some cases and 3 months in others if the "cures" are
being brought about by the specific anti-fungal agent in the local preparation.
There is an implication that the "cures" may not depend upon the incorporation
of fungistatic materials. In fact, the question is raised as to whether the "cures"
are not always spontaneous.
It is clear from a review of the literature that other factors besides the lack
of controls limit the dependability of the results reported for various medica-
tions. For instance, many of the studies do not indicate the number of patients
who lapsed from treatment. This is an important consideration since months of
treatment are required before a "cure" occurs. Many patients will not continue
a therapeutic routine requiring so much energetic attention over a period of
months unless they are afforded good evidence that the disease is being cured.
Thus the failure of such patients to return after a fair trial of treatment is in-
dicative of the inadequacy of the treatment. For this reason we have considered
that patients failing to return after a reasonable period (arbitrarily established
at four months) should be considered as treatment failures.
Another limiting factor is that data on the incidence of spontaneous inflam-
mation is seldom given. This is misleading since there is spontaneous involution
of the disease under these conditions irrespective of the medication. As a con-
sequence, "cures" in inflammatory cases cannot be legitimately attributed to
the drug and the data should be corrected for this factor. In Philadelphia, be-
tween 25—40% of the cases of Microsporum audouini ringworm exhibit inflam-
mation at sometime during the course of the disease.
The present study has been organized along the lines of a controlled experi-
ment. An attempt has been made to consider the various factors which might
influence the interpretation of the data. Now that local medication is widely
accepted in the therapy of this disease, it is appropriate to try to estimate crit-
ically the real value of such therapy.
METHOD
In a recent communication it was demonstrated that certain derivatives of
dithiocarbamic acid are potent fungistatic agents in vitro (24). One of these,
zinc ethylene bis-dithiocarbamate, was selected for evaluation in the treatment
of tinea capitis. This material was made up in a concentration of 25% in a base
consisting of equal parts of carbowax 1500 and carbowax 4000. The carbowax
base was used as a control ointment. The base was not inhibitory to the growth
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of Microsporum audouini when incorporated in a 20% concentration in Sabou-
rand's medium. Carbowax is thus not fungistatic. The patients were instructed
to apply the prescribed ointment to the clipped scalp twice a day for ten min-
utes at each application. The general management of these cases and the criteria
for cure followed the program established by other competent investigators (1,
9, 12, 17). The series includes 199 cases of tinea capitis due to Microsporum
audouini. There were three and one half as many males as females. Negroes
comprised 68% of the total number of individuals.
RESULTS
In Table I are shown the results of patients treated with zinc ethylene bis-
dithiocarbamate ointment and the carbowax control. The time required for cure
varied greatly with an average of about 5.0 months. This average has little
statistical meaning because of the great variability of the time factor. It is evi-
dent that a majority of the patients who followed the treatment for four months
TABLE I
Over-all rate of cure
Rate of cure for patients followed for four months or longer if indicated. Individuals
failing to return after four months regarded as treatment failures.
MEDICATION NUMBER NUMBER CURED PERCENTAGE
Carbowax
Zinc ethylene bis-dithiocarbamate
46
70
29
48
63.0
68.6
Total 116 77 66.0
By applying the chi square test, there is no significant difference in the effect of the
two drugs. (P = 0.7): i.e., the probability is that the difference could have arisen seven
out of ten times by chance alone.
were cured both with the control ointment and the dithiocarbamate ointment.
There was no statistically valid difference in the rate of cure between the fungi-
static ointment and the control base. The percentage of cures with either of
these was comparable to what has been reported in other series, i.e., about 65
per cent. It was not observed that the cure occurred as a result of loosening and
epilation of the hairs. In most instances the hair simply lost its fluorescence and
became normal.
The percentage of cures shown in Table I may be artificially increased by dis-
regarding individuals who lapsed from treatment. The effect of ignoring such
individuals is shown in Table II. It is seen that the rate of cure is now approx-
imately 80% both with the control and the dithiocarbamate base as compared
to the more valid figure of 65%. In our estimation it is essential when attempt-
ing to evaluate fungistatic preparations to establish a reasonable period of time
beyond which it can be assumed that the patient's unwillingness to return repre-
sents a treatment failure. In the present study, four months has been considered
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a fair period of time. Patients dropping out before this time are not included in
the series while those failing to return after this period are regarded as treatment
failures.
From the standpoint of the public health aspects of this disease, the rate of
patient lapse with a treatment of this sort is a most important consideration.
In the present series 69% of the Negroes appearing in the clinic failed to con-
tinue the treatment for four months. The corresponding figure for white patients
is 23%.
In previous reports from the University of Pennsylvania, it was shown that
15—25% of patients with Microsporum audouini ringworm developed some de-
TABLE II
Rate of cure disregarding individuals who lapsed from treatment
MEDICATION NUMBER NUMBER CURED PERCENTAGE
Carbowax 35 29 82.9
Zinc-ethylene bis-dithiocarbamate 59 48 81.4
This difference in the cure rate is not significant. (P = 0.99.)
TABLE III
Influence of inflammatory reaction on. rate of cure
Data for patients followed four months or longer if required. Individuals lapsing from
treatment after four months regarded as treatment failures.
MEDICATION
B
NE
N
N
NO.
INPLAM-
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ON
FIRST
VISIT
NO.BE-
COMING
INFLAM-
MATORY
DURING
TREAT-
MENT
TOTAL NO.
WITH
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CURES—IN-
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CURES—
PATIENTS
%oF
cus—
NON-IN-
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ONLY
Carbowax
Zinc ethylene bis-dithiocar-
bamate
46
70
10
13
4
11
14 (30.4%)
24(34.3%)
14 (100%)
22(91.7%)
63
68
46.9
52.2
gree of inflammatory reaction (18, 19). About 95% of these patients were cured.
The present series completely confirms the observation that cure can almost
invariably be anticipated in individuals who develop inflammation. Of the pa-
tients in the present series, 32.7% had inflammation at the beginning of the
treatment or subsequently developed it. The data is given in Table III. The
two individuals who did not progress to a cure following the development of an
inflammatory reaction are thought to have developed a contact dermatitis to
the drug. Both were treated with the dithiocarbamate ointment. There were 28
individuals with kerions in this series. All of these resulted in cure. The number
of cases which became inflammatory during treatment was not related to the
ointment used. The inflammatory response is thought to be a specific immuno-
allergic reaction. It must be distinguished from drug reactions which are not
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accompanied by spontaneous involution of the disease. It not infrequently de-
velops before any local medication is used. The cure which accompanies it can-
not be attributed to the drug. For this reason it is proper in evaluating strictly
the effect of the local medication to exclude inflammatory cases. This correction
in the present series reduces the percentage of "cures" obtained by about 17%.
Unless this is done it is obvious that the best results will be secured in those
series in which there is a high percentage of inflammatory cases. Contrariwise,
the local medication will appear less effective when the incidence of inflamma-
tion is low. The incidence of inflammation appears to have geographic variations.
In a recent study it was observed that about 40% of the patients had an inflam-
TABLE IV
Influence of extent of infection on rate of cure
Data for patients followed four months or longer if required. Patients failing to return
after four months regarded as treatment failures. Patients treated with carbowax base as
well as the dithiocarbamate base are included.
NON-INFLAMMAT0EY CASES ALL CASES
INVOLVEMENT
No. No. Cured % Cured No. No. Cured % Cured
+ 30 20 66.6 41 31 75.6
++ 19 9 47.4 29 19 65.5
+++ 19 9 47.4 31 22 70.9
++++ 10 3 30.0 15 5 33.3
+ Single lesion not exceeding two inches in diameter.
++ Two to three small patches.
+++ Large or many patches but not involving more than one-quarter of the scalp
surface.
++++ More than one-quarter of the scalp surface involved.
The difference in the over-all rate of cure for individuals with + involvement (75.6%)
compared to individuals with + involvement (33.3%) is not statistically significant by
the chi square test. However, this undoubtedly results from the small number of cases
included in the group with ++++ involvement. P was found to be 0.1, a figure which
indicates that the results could have occurred by chance only one out of ten times. To be
statistically significant, the results should not be ascribable to chance more often than
one in 20 times.
matory reaction (25). In this series "good" results could have been anticipated.
Moreover, the longer the follow-up the more likely will be the opportunity for
inflammation to develop.
Insufficient attention has been paid to the relationship between the extent of
infection and the likelihood of cure by local medication. Feisher demonstrated
that the best results were secured when only a small area of the scalp was in-
volved (17). The cure rate was markedly reduced when there was involvement
of more than half the scalp. Also the time required for cure was much longer
in the more extensive cases. The data in the present series (Table IV) confirm
this observation. It may be seen that only about one-third of the patients with
more than one-quarter of the scalp surface involved responded to local medica-
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tion. On the other hand, two-thirds to three-quarters of the patients with only
a single small lesion were cured. The time required to cure those with more than
one-quarter scalp involvement was usually between three to four times longer
than the average for the entire group. In evaluating the effectiveness of a local
medicament, therefore, it is important to indicate the number of patients with
minimal involvement. When the series includes a large percentage of such pa-
tients, the results are likely to show up strongly in favor of the drug.
Again, these data imply that the results obtained with local medication are
not related to the fungistatic ingredient. If the fungus in each hair was actually
being killed, extensive cases should not be particularly more refractory to local
treatment. Presumably the circumstances for exposure to the fungicide are simi-
lar whether 10 or 10,000 hairs are involved.
DISCUSSION
Now that the epidemic of tinea capitis is subsiding it seems appropriate to
summarize the general experience with local therapy in the light of newer knowl-
edge. Some of the opinions held by investigators in this field are not supported
by adequate evidence. In the following discussion topics will be considered which
have a bearing on the problem of the local treatment of epidemic tinea capitis.
I. Value of Fun gistatic Preparations
The in vitro fungistatic effect of the preparations used in the local therapy of
tinea capitis is undoubted; yet, the therapeutic results with the best of these
are far from satisfactory. Attempts to improve the effectiveness of these agents
by incorporating them into so-called penetrant vehicles such as "Intraderm"
and various types of wetting agents have been disappointing (3, 7, 9). The con-
cept that the cure is brought about by the fungistatic ingredient in the local
medication is challenged by the finding in this report that comparable results
can be secured with carbowax base alone. Thus the effectiveness of these agents
in vivo is open to review. Robinson, for instance, found that the fungus in hair
naturally infected with Microsporum audouini was not killed even after the hairs
had been completely submerged in certain fungistatic preparations for five days
(21). These included Desenex ointment (active ingredients, zinc undecylenate
and undecylenic acid); salicylanilid ointment; trimethyl cetyl ammonium penta-
chiorphenate ointment (TCAP) and others. The foregoing are the agents in
common use now. Mitchell (20) reported that Sopranol ointment (active in-
gredients, propionic and caprylic acids) did not prevent the growth of the fungus
when infected hair was covered with the ointment and planted on Sabouraud's
medium (20). It would appear that the fungistatic agents are unable to pene-
trate the hair sufficiently to cause destruction of the hyphae within the hair.
The following brief experiments bear out this impression.
Hairs infected with Microsporum audouini were removed from the scalp of a
child experimentally infected 12 days previously. These were then immersed in
various types of melted ointments. At intervals duplicate hairs were removed
and washed several times in water and ether until free of all adhering ointment.
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They were then planted on Sabouraud's medium. Poor results were obtained
with some of the most highly recommended ointments. For instance, even after
33 days of exposure to an ointment containing 5% salicylanilid, 20% zinc un-
decylenate and 5% undecylenic acid in a water soluble base, the organisms were
still viable. Most of the standard ointments failed to kill within twenty-four
hours with the exception of an ointment containing sodium caprylate. Rothman
and his associates likewise found that the fungus was not killed when infected
hairs were immersed for 24 hours in various aliphatic fatty acids (22). In order
to cure tinea capitis, the fungicide must have sufficient penetrating powèrto
contact the fungus growing within the hair in the region just above the bulb.
The hyphae in this portion of the hair are actively proliferating in a downward
growth which keeps pace with the upward growth of the hair. Consequently the
growing point of the fungus is always at the same depth in the hair root. The
likelihood of securing adequate penetration in this region is meager.
There is a commonly held misconception that the aim of the fungistatic oint-
ment is to kill the fungus spores. It is assumed that this would cure the disease.
Indeed, this would simply prevent its transmission but would not cure the in-
dividual patient. To accomplish this, the hyphae growing within the hair must
be destroyed. The ectothrix spores are an inactive phase in the life cycle of the
parasites. They are not responsible for the persistence of the disease in any in-
dividual case. They serve solely for dissemination.
It is also of note that in the course of treating tinea capitis with various types
of fungistatic ointments, cultures taken of fluorescent hairs at any time during
therapy are invariably positive. We have done this over 100 times. This also
argues against the in vivo effectiveness of these compounds.
The difficulties of securing penetration of fungistatic materials under clinical
conditions into the basal portion of the root of the hair is well illustrated in the
following brief experiment.
Full strength formalin and a 10% formalin solution were applied to gauze
squares until they were saturated. These were then placed in petri dishes and
covered with dry gauze squares. Hairs infected with Microsporum audouini were
then laid on the dry squares and the petri dish covered. In this manner the
hairs were exposed to formaldehyde vapor without actually touching the I or-
malin solution. It was found that the fungus was killed with both full strength
and 10% formalin solution in fifteen minutes. The fungus remained viable for
30 minutes, the longest period tested, when exposed to the vapors of a 1% solu-
tion of formalin. An attempt was made to exploit this information to clinical
advantage since it appeared that better penetration could be achieved by em-
ploying the gaseous form of the fungicide.
Various strengths of formalin solution were applied to the scalps of ringworm
patients as follows: A tightly fitting rubber bathing cap was placed over the
head of the patient and a three inch incision made into the dome of the cap.
Through this hole was inserted about six four-inch gauze squares. One hundred
milliliters of formalin were poured onto the gauze. The hole was sealed witi ad-
hesive. In the beginning 10% formalin was used. This was increased to full
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strength formalin. The patients were kept outside during the treatment which
was remarkably well tolerated by the scalp. In six cases the individuals were
exposed to full strength formalin for one hour. In none of these was a cure effected,
nor the hairs rendered culturally negative immediately following treatment. One
child in a state mental institution was able to tolerate the formalin treatment
for five hours. A failure was recorded in this case also. The startling disagree-
ment between the in vitro and in vivo results with formalin emphasizes the diffi-
culties inherent in the local treatment of tinea capitis with fungistatic materials.
The difficulty does not lie with the fungicides themselves but rather with inade-
quate penetration into the hair. The solution of this problem probably depends
less on the discovery of new fungicides than it does on the development of a
means to insure penetration.
II. Manual Epilation
Practically all observers agree that manual epilation is an important adjunct
in the local treatment of tinea capitis (1). Wilson reported that the rate of cure
was more than doubled in a group of patients who received manual epilation
for five minutes every two weeks (26)! The following brief experiment perhaps
raises a question as to the efficacy of manual epilation.
Fluorescent hairs were manually extracted in a local area from the scalps of
three untreated children, one of whom was a girl. Special attention was paid to
getting as much of the hair out as possible. Immediately a biopsy was performed
from which histologic sections were prepared. The results were the same in all
three cases. The infected hairs were broken off one-third to one-half down the
hair root and the entire basal portion was left intact. In short, the actively
growing part of the fungus in the base of the hair was left undisturbed. It is im-
portant, therefore, to recognize that manual epilation is in no way comparable
to X-ray epilation. The latter causes a complete ejection of the entire hair from
the follicle. With manual epilation, on the other hand, the hair breaks off owing
to its disintegration by the fungus hyphae. It is noteworthy in Wilson's series
that the addition of manual epilation to the usual local measures did not sig-
nificantly reduce the time required to achieve a cure. Moreover, it is often ex-
ceedingly difficult to perform manual epilation on patients under treatment since
the daily rubbing breaks off the hairs at the surface of the scalp.
Further study of this problem is in order.
III. Influence of Puberty on the Cure of Micros porum Audouini Ringworm
It has been stated categorically and repeatedly, that tinea capitis due to Micro-
sporum audouini undergoes a spontaneous involution with the onset of puberty.
This statement may require modification in the light of newer concepts on the
natural course of this disease. An impression is given in the literature that the
"cure" occurring at puberty is a rapid and dependable phenomenon. The state-
ment has even been made that patients approaching puberty should not be
treated with X-ray epilation in anticipation of a "natural" cure. In the first
place, we have had the opportunity to observe three patients whose disease per-
sisted for several years past puberty. Others have made similar observations
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(31). The so-called cure which occurs at puberty is by no means rapid. Since
spontaneous cures occur in the pre-pubertal population it becomes a question as
to whether the cure at puberty is a different phenomenon. This subject has not
received adequate study. It is clear, however, that at puberty the infected hairs
do not suddenly lose their fluorescence and become normal. After a variable
period which may amount to years, individual hairs may complete their life
cycle and fall out spontaneously thereby carrying the fungus with them. Roth-
man and his associates subscribe to this view (22). However, the manner in
which spontaneous cures occur either at or before puberty (in the absence of
inflammation) is essentially unknown. Since one cannot anticipate a rapid cure
in patients approaching puberty, it is our impression that the criteria for con-
tinuing local therapy in such individuals should be approximately the same as
for pre-pubertal children.
IV. Local Treatment of Micros porum Canis Infections
Infections due to Microsporum canis (lanosum) and to other species in the
so-called animal (zoophilic) group of fungi, usually respond readily to local meas-
ures, but it should not be assumed that this is always the case. The mechanism
of cure in Microsporum canis infections has been elucidated by Lewis and Hop-
per (27). It depends upon the development of an inflammatory reaction. The
"cure", then, is probably spontaneous and not unlike that which occurs in in-
flammatory Microsporum audouini infections. Conversely, some Microsporum
canis infections are non-inflammatory. These tend to have a course similar to
non-inflammatory Microsporum audouini infections, and are perhaps comparable
to the course of M. canis infections in animals. Therefore, the crucial feature
which determines whether one can anticipate a cure by conservative methods
is not so much the determination of the causal fungus but rather the existence
or absence of inflammation. It is more characteristic for Microsporum canis in-
fections to become inflammatory and it is this which accounts for the high rate
of cure with local measures. In the last two years three patients have been en-
countered in our clinic with Microsporum canis infections of a non-inflammatory
character. These were persistent infections and were subjected to X-ray epila-
tion at the end of eight months. Swartz and his group have had a similar ex-
perience in Boston and have reported that a not insignificant percentage of pa-
tients with Microsporum canis infections required X-ray epilation (28).
V. New Approaches to the Local Treatment of Tinea Capitis
In a recent preliminary report, Reiss and Doherty were impressed with the
good results achieved by the use of podophyllin in a 0.2% concentration in
carbowax (29). This is one of the roentgeno-mimetic drugs, the effect of which
in inhibiting cell division is similar to that of X-ray. Podophyllin is also fung-
static. It is not yet known whether the reported beneficial therapeutic results
are due to its inhibitory effect on cell division, to the production of an inflam-
matory reaction, or to some other cause. Other drugs with a similar action, such
as colchicine and urethane, are under study in our laboratory.
A promising approach to the local treatment of tinea capitis has recently
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emerged as a result of the curious experiences of those engaged in the war manu-
facture of synthetic rubber (30). It was found that a complete but reversible
loss of scalp hair occurred in certain individuals who inhaled the vapors from
the processing of neoprene. Interestingly, hair loss was restricted to the scalp.
The active depilating principle has tentatively been identified as an intermediate
polymer of chioroprene. Application to the skin of laboratory animals regularly
produced a complete, reversible hair loss which was restricted to the site of ap-
plication. This has obvious possibilities in the treatment of tinea capitis. The
problem is now under study by Dr. Peter Flesch of the University of Pennsyl-
vania Dermatology group. Should these latter researches prove fruitful, a way
would become available to bring about epilation without the dangers incident
to X-ray treatment.
VI. The Present Status of Local Agent.s
The data presented in this paper are not intended to show that there is no
place for local therapy in the treatment of tinea capitis. Unquestionably, X-ray
epilation is the most efficient method of treatment but there are many reasons
why a satisfactory form of local therapy is to be preferred. It has been shown
in the present study that cures may be obtained with a non-fungistatic oint-
ment base (carbowax). Whether this is true for all types of ointment bases
remains to be determined.
Irrespective of the type of local preparation and whether it has fungistatic
activity or not, it would appear from a practical standpoint that a majority of
patients can be cured without resorting to X-ray. This is particularly the case
for individuals with minimal involvement of the scalp. Conservative therapy is
thus often indicated.
The general principles laid down by Scully, Livingood and Pillsbury are still
applicable as a guide to the management of tinea capitis (19). These are in brief:
(1) X-ray epilation should be deferred in most cases until an adequate trial
of two to three months of local therapy has been given.
(2) X-ray epilation is probably the primary method of treatment for individ-
uals having a quarter to half of the scalp involved.
(3) X-ray epilation should not be considered in cases of inflammatory ring-
worm.
SUMMARY
In a series of 199 cases of tinea capitis due to Microsporum audouini, the
rate of cure with a non-fungistatic ointment base (carbowax) was equal to that
obtained with a fungistatic preparation containing zinc ethylene bis-dithio-
carbamate.
Spontaneous cure almost always resulted in the 33% of the patients who de-
veloped an inflammatory reaction.
The response to local therapy was partially dependent upon the initial in -
volvement, the cure rate being much reduced when more than one-quarter of
the scalp was involved.
The factors influencing the evaluation of local medications are discussed.
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DISCUSSION
DR. CLARENCE S. LIVINGOOD: I wish to congratulate Dr. Kligman for con-
ducting this excellent study. A clinical investigative project of this type has been
overdue for many years. Many of us have been guilty of doing studies regarding
the treatment of tinea capitis without appropriate control groups.
Drs. Schwartz and Peck and their co-workers in their United States Public
Health Service study introduced two variables when they used a new local treat-
ment for tinea capitis. These two variables were salicylanilid and copper Un-
decylenate as the fungicidal agents and carbowax as the ointment base. As far
as I know, this is the first time that a carbowax ointment base had been used
for a fungicidal agent in the treatment of tinea capitis. It is possible that the
carbowax ointment base is the important factor, and my own impression is that
its daily application to the scalp has a loosening effect on the hairs, particularly
the infected ones.
Therefore, I think that it is most essential for Dr. Kligman to extend this
study to include a group of patients treated with the carbowax ointment base,
a group of patients treated with an ointment base such as plain petrolatum,
another group of patients treated with salicylanilid and/or undecylenic acid and
one of the undecylenate salts in a carbowax base, and finally a group of patients
treated with the same medicaments incorporated in petrolatum. If it is demon-
strated that there is no essential difference in the results in these four groups
and if the number of cases is sufficient to be of statistical significance, then we
would be obliged to conclude that local treatment has no real effect on the course
of tinea capitis due to M. audouini except for the trauma incident to the ap-
plication of the medicament. I do not think that we can draw such conclusions
from the study which has been reported by Dr. Kligman. Until this has been
demonstrated, it seems preferable to use a therapeutic agent which incorporates
all of the desirable features suggested by Schwartz, Peck, and their co-workers,
namely salicylanilid, one of the salts of undecylenic acid, and a carbowax oint-
ment base.
Dn. SAMUEL M. PECK: It is more practical to use local applications for the
treatment of tinea capitis than x-ray from the public health point of view. When
the number of cases reach epidemic proportions, there are neither the technicains
nor the x-ray machines available to treat the patients properly with such a tech-
nique. It is important to use a fungicidal preparation rather than a placebo to
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prevent dissemination of the disease by Contact with infected hairs. At least
there is the practical possibility of the fungicidal ointment coating loose hairs
which would reduce the incidence of infection by a contact. I am not too sur-
prised by the spontaneous cures since we have found in our studies that a sur-
prisingly large number of children with Microsporun audouini infections develop
sensitivity to the fungi as demonstrated by positive trichophytin tests. Such
patients tend to spontaneous cures as do those infected with lanosum.
I wish again to thank the author of this paper for calling to our attention
that one cannot always rely on older literature in evaluating the probable course
of a disease in a new epidemic.
DR. M. C. ZIMMERMAN: It seems to me that one point in this paper should
be stressed—that while it is invalid to assume, as previous investigators have
assumed, that people who did not return after x-ray treatment were cured, to
say that people who did not return were not cured is also invalid. Either as-
sumption causes statistical fallacies in reported results.
DR. LEON GOLDMAN: In Cincinnati we have tried podophyllin both clinically
and in the Laboratory of Mycology under Swartz and Muth. Clinically, various
forms of irritation of the scalp were produced, including an interesting diffuse
toxic alopecia. These will be reported in detail later. As yet, podophyllin as we
have used it has not been of any practical value in the therapy of tinea capitis.
Dn. WILLIAM BECKER: This is an extremely interesting and valuable paper.
I have been impressed by the fact that there have been very few papers, if any,
in the last few years that have compared the numerous fungicidal preparations
as used previously on the skin with the later drugs. I have tried the newer drugs
and have not found one as good as the old ones. The use of salicylanilid has
proved it to be one of the best anti-mildew agents that can be used; it sensitized
nobody and was very appropriate. However, in the treatment of fungous infec-
tion of the scalp I noticed a few years ago that patients treated without roentgen
epilation from time to time would show fewer infected hairs. The hairs had evi-
dently been loosened and had fallen out. Carbowax is a wetting agent. I sug-
gested to Sutton that it might be the loosening effect of this wetting agent which
was producing the epilation. In regard to formalin, when the idea was dissem-
inated that failure to sterilize barber's instruments was a factor in ringworm,
I went to the barbershop, got one of the formaldehyde disinfectors, used it, and
the hairs still grew fungi. I concluded therefore that either the machine was not
good or formaldehyde was not a good fungicidal agent.
DR. HARRY C. L. LINDSAY: A good many infections of the scalp by small
spore ringworm disappear when the patient reaches fourteen years of age. The
idea has been held that maturity has something to do with this disappearance
of the small spored variety. X-ray seems to produce a condition simulating this
maturity immunization.
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Certain fungi are very selective in the localities on which they grow, for ex-
ample, favus hardly ever involves the forelock. Favus is destructive to the hair
follicle. Since therapy by X-ray is insufficient to kill favus, supplementary meas-
ures are necessary to get rid of the disease, such as manual epilation of any re-
maining hairs, and local medicinal fungicidal ointments. Favus hairs to not
break off in the manner (during manual epilation) that hairs infected with small
spored ringworm do.
Age has something to do with iimnunity of the scalp to fungus of small spored
variety. Seldom does an adult become infected by favus—most adult cases
having favus in the scalp are infected before adolescent period of life.
DR. GEORGE C. ANDREWS: We all appreciate the frankness and modesty of
the claims made by Dr. Kligman in his paper. I would like to ask about the
20—40% of cases showing inflammatory signs. I wonder if he meant that inflam-
mation occurs 20—40% in Microsporun audouini infections? Dr. Peck spoke
about the spreading of the disease: it may seem out of line with the subject
under discussion, but I was impressed by the fact that we should induce the
school boards to have separate lockers for most of the children, because they
throw off their hats on the shelf and I think that practice causes the widespread
nature of the disease. Records have been printed showing many thousands of
cases treated by x-ray with 95% cures. However, I believe that it is important
to find some medicinal way of treating this disease.
DR. A. M. KLIGMAN. (Closing discussion) The arguments presented in this
paper are not intended to show that there is no place for local therapy in the
treatment of this disease.
One must realize however that such therapy may not be so effective as some
protagonists of modern fungistatic agents would represent. We would like to
re-open the question of how these agents work and whether their incorporation
in ointments for local use is justified. More information is obviously required
on the natural course of this disease.
There is even some doubt as to how effective the new fungicides are in pre-
venting transmission. One can easily show that the fluorescent hairs on the
scalps of children under vigorous antifungal treatment will practically always
yield positive cultures if the ointment is first removed.
This is an epidemic disease. It is possible that the characteristics of the or-
ganism have changed so that the course of the infection is milder than previous
epidemics. The older clinicans maintain staunchly that this disease is refractory
to ordinary methods of local treatment. They may be right in so far as they
are speaking of previous epidemics which may have had a completely different
character. It is certainly our impression that many cases of tinea capitis today
undergo spontaneous resolution.
